Acceptance sampling plans are statistical procedures that are used for quality control and improvement in cases where it is not possible to test every item in a lot of materials. The outcome of this test determines whether the entire lot is accepted or rejected based on a random sample. In this procedure, an important characteristic of the materials is their lifetime sampling distribution, and this can vary from sample to sample. In this article, a new lifetime distribution, known as an Ishita distribution, is considered for developing a new single-acceptance sampling plan. The new acceptance sampling plan is developed under a condition wherein the mean lifetime test is truncated within a pre-specified time period. Based on this condition, the parameters of the acceptance sampling plan including the operating characteristics function and the minimum sample size are obtained. The producer's risk in relation to the entire lot of materials is derived and illustrated by numerical examples.
Introduction
Single-acceptance sampling plans (SASP) are usually used to determine whether to accept or reject a lot of materials, while taking into consideration that the important characteristic of the materials is its potential lifetime distribution. Moreover, the most important stage is deciding which unit in a given lot should be selected for testing procedure. From a statistician's point of view, this decision involves two types of errors: a Type I error (α), which reflects the probability of rejecting a good lot of a materials (producer's risk); and a Type II error (β * ), which occurs when there is a probability of accepting a bad lot (consumer's risk). Several studies consider applying different procedures to SASPs (Al-Omari 394 A. D. Al-Nasser, A. I. Al-Omari, A. Bani-Mustafa, K. Jaber: Developing… (2015) ; Al-Omari et al., 2016a , 2016b Al-Omari, 2013 and AlOmari, 2014) . In some plans, a product's quality characteristics are measured on a numerical scale (variable SASP); in other plans, they are measured based on the number of failures (attribute SASP). Kao (1966) provides a detailed comparison between the attribute and variable SASP.
In this article, we aim to develop a new SASP to test a product's attributes under the condition that the experiment is terminated at a pre-assigned time (say t). Here, a binomial experiment is carried out in which a random sample size (say n) is drawn from a large lot and tested for its potential lifetime distribution. In this type of test, if less than a specified accepted number of units (say c) fail, then the consumer accepts this lot; otherwise, they reject the lot. In previous studies the test performed by assuming the lifetime distribution is either gamma, Generalized Exponential, Log Normal, Weibull, or Pareto, etc. (see, for example, Al-Nasser and Gogah, 2017; Gogah and Al-Nasser, 2018; Balakrishnan et al., 2007; and Aslam et al., 2011.) In this article, we propose considering a new lifetime distribution known as the Ishita distribution (Shanker and Shukla, 2017; Shukla and Shanker, 2018) . This paper is organized as follows. Section 2 introduces the Ishita distribution and discusses some of its properties. Section 3 includes the suggested acceptance sampling plans for the truncated Ishita distribution; here, the necessary tables are also provided. The conclusions are presented in section 4.
Ishita distribution
In many quality control applications, lifetime distributions, such as those mentioned in the previous section, and many more, play primary roles in analysing and understanding data. These distributions are generally used to obtain the minimum sample size in an acceptance sampling context and other sampling plan parameters, such as the average run length (ARL). Shanker and Shukla (2017) suggest a new lifetime distribution known as the "Ishita distribution", which could also be used as an alternative to the classical lifetime distribution, when obtaining the parameters of any acceptance sampling plan. The one-parameter Ishita probability density function (PDF) is defined as follows:
  The cumulative distribution function (CDF) is defined as follows: . D. Al-Nasser, A. I. Al-Omari, A. Bani-Mustafa, K. Jaber: Developing… The rth moment of the origin of the Ishita distribution is as follows:
For our acceptance sampling plan, based on this distribution, we consider the distribution when parameter β = 3. Therefore, the moment behaviour that is based on this value can be visualized in Figure 3 . 
where x is the sample mean and n is the sample size. See Shanker and Shukla (2017) for more details on the Ishita distribution and its properties, and Shanker and Shukla (2018) for applications of the Ishita distribution in the context of lifetime-distribution data.
The suggested single-acceptance sampling plan
In this study, we suggest developing an SASP that uses the Ishita distribution to model the lifetime distribution of a product. To begin, suppose a producer claims that the specified mean lifetime distribution of the units is 0  . Here, the problem is to find the minimum sample size necessary to ensure a certain average life (μ), when the lifetime-distribution test is terminated at a pre-assigned time (t) and when the number of failures does not exceed a given acceptance number, c. To perform the test according to this plan, a random sample of m units is selected from a lot. If μo can be obtained with a pre-assigned probability, * , as specified by the consumer, then the lot is accepted. If not, then it is rejected. In this case, the usual practice is to take a random sample from a product lot and then perform a truncated lifetime-distribution test. Accordingly, the lot under investigation will be accepted if there is enough evidence that μ ≥ μo, at a certain level of producer risk α and consumer risk β * . Now, assume that the lot is large enough to apply the binomial theory. Select the minimum sample size necessary to ensure a certain average life (μ)
Minimum sample size
Given * P and assuming that the lot size is large enough to be considered infinite, the probability of accepting a lot can be obtained based on the cumulative binomial distribution function up to the acceptance number, c, and the smallest sample size, m, to ensure that 0   satisfies the following inequality:
where   Baklizi and El Masri (2004) , for the Birnbaum Saunders model; in Kantam et al. (2001) , for the loglogistic model; and in Gupta and Groll (1961) , for the gamma distribution. Table 1 gives the minimum sample sizes for the new acceptance sampling plan for 3   in the Ishita distribution.
Operating characteristic function
For the sampling plan   0 , , / m c t  , the operating characteristic (OC) function gives the probability of accepting the lot as the following: 
Producer's risk
The producer's risk is defined as the probability of the consumer rejecting the lot when 0   . This is given by the following:
For a given value of the producer's risk, say   . Table 1 shows the smallest sample sizes necessary to assert that the product's mean lifetime exceeds 0  with a probability of at least * P and an associated acceptance number c. For example, assume that the researcher aims to ensure that the product's mean lifetime distribution is at least 1000 hours, with probability Table 1 , the sample size is 4 m  units, which is the number of units that should be tested. Further, if 2 units, at most, out of the 4, fail before the specified time, t, within 1000 hours, then the product lot is accepted with a confidence level of 0.90. Hence, the process is to truncate the time of the test to a time of 2.356 of the specified mean lifetime distribution. Table 3 provides the minimum ratios of the true mean lifetime distribution to the specified mean lifetime distribution 2 c  . That is, the product must have a mean lifetime distribution that is greater than 8645 hours, in order for the lot to be accepted. Hence, Table 3 shows the true mean lifetime distribution that is necessary for accepting 95% of the product's lots.
Concluding Remarks
In this paper, we developed a single-acceptance sampling plan for an Ishita distribution (a new lifetime distribution) under the assumption that the mean lifetime is a preassigned quality parameter. The proposed new SASP parameters are obtained to simultaneously measure the consumer and producer's risk in a product as measured by the lifetime distribution of a representative lot of the product. Several computations and numerical examples and their outcomes were presented and discussed.
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